> * n 5 \m r an nth' <<.nn>i \u*o*< jrj <s 



..»,«„«»«,,,,. m,,,,,,v r n : o..»,,,,||i|^ |{| || „, it i r i n ini.li 




$\<\¥M* \n mom hoiiBr smxmmy<; v\uk,\n controi in 
\mi i n-iM*rt mi t.it-oi rn v% ommi Mt «w.n swkms. 

10003 1 Us p» ^! Wck> <, uro J <■» pM» ■w 1> m^o vMk tc-n 

MiMO o - i od \ ^ * s i J r Ov i * u\ \ > »li moo *c 

»v o -s,of o vn.^i ^ rv„ w j vi i io:v ivk * n nlr \iino 
\y.v<\A\tivi«"\!\Vi\ \n \ t\~:\y\ > mu r orrvvr 

v.cu; ink ;m;\ hoi una > ommi n\ * iONs x snMs'f-kaj.rou% 

->s05 a ^fou^i 'in; -xppK, ^jom \ < <^s'o°1 >0 ' * rn^ca W> 

m; moosroR ai AMios\n\o \m>r-xh co\ v ro, i\ \ mj: n r\n v 

XK l \ \ 0\ > VV f OOVMO.VO \ CK> < ;AXU M - fU J s k !k :<^5 t:«i ^M; »<c,3 
L Refemu*^ w IVrulmtj ^ppiioatlofts Joi Patent 

A.U«»uy IX>-Lo* \*» ^^'tfc-l onflow l ^ste-o V rK« U iot H^-i.'rwr ' 1- 
\.h\ *" ore o^^<o,\" \> !. i< N sionOi ^"n! Arsv^\ ^kvr,>-ra lV U .h' ^ovviioc 



L USA 



|(hl*?>s M«>.^o-oj.v .w^ai \rk^<os i<V wc^ iMr<s 

iu''«\>i\t iTA\^ ^ »nr rni*\ lVs v - v** o * 5C< \ v'nso b k ^ o*k >it aot 

"u'-t^U 1 I «5"0! UrbMWK 1xXi<KM i» -?J*tCt^v 3ul< vailtfJ t^fd \ 

t»o it tk\ v*U! d4 * j> i * n Vvi ,noi >\ v iols mo^ K ^ * v us? \ o i 

s K Utf 1 ^ \'£>> D\' >.Mi I v„ x u sC IUv.sC 4 Os. ^ <& i \ -s A^.'LVO'W ft»W 
Ui O J i. t'Ht^il ^Pl lit. \'-P Ul.'so j *st O ~ 5 I ) s r O""i <J>-} s » JO °v) U*^ o 

l> >\kn ^ iivi l ( \i Una \ ( u ip-x& r n ^ hirs > " ratios 

tu'M'H na tjp k n '1 o Hid 1 v t? a ceo v> £<> * 0£ ^ ■> * o p* v. 

oas -< s \ i. L^vh.^ *v*,*h i £ Ik J„<k >i„ v s.- jp«j Kfs Tv? i s x<>~< ^ t-> 

b !i i in ^ o >c i ^ n' ^ >i »\> > c 1 n< oi 

\ ^MXsviivi v^u n^po i r olU t ^ <&ws\ lO'rw mp i< < *-tvish o 
iUvH\i n.pp3. t »<„ OFDM\ i. 1k t ^ i %^ k> ss n m 

i ii ^ii- 1 ! o\i X'stt^c dak i ui ,n s v^as u N ,* v ; t\<h 

"'i ! bosoi s r\ I i vis 1 r v,t t»L i' v v'^iu .'a n ^iov, ^ 
M^AVv't^'i^^K.^ jvs v f i s „ w K t'^b ■£■,' u u rho^ T i ip 

^ ' u m t <">, H<n ^< . _ ^ i „uiu 'fs str.v Ik v» uv 
t\n -^p u s^> ^ v t.>^r\. o o Krt ? o & a- t c k- u'pxu.' fht 

>V v. "k V. V 1 l ! K v ^ v 

c<- ^.o is u,». kC i x - . T >< ! *io ><t s^o< v, ,> A t b, Miv's 

uv 0 > ! v o <=i ™t t^">15 p" t * rt v p pi\s l.p s j, ■• rr <-! A iron N 

.o '.<a^)u\ eu t >s <, u N K« ^>}>' ' hkv nu twu stu >uuv' 1 



T n \ Ml i ax 4 v »}* i a ^ Is lltv > j O—!i I > 1 " it vs.* ! 

o d o. ^ Lt nt oi i'v i^e^ >. . v. , *ot> u ^ys'e i t<> r ott\o. ^ 

♦^\10 \ "0 0 ! \ ^ ,^VM« s 'UpiOvm_' H JJl «S ii*-! O JS^Uv. Ui*}*) ° OS <J! »v 

|0OOS ! \ DObv.i bcn'^oto ue ~^ OK>V > <rsts >su<? t s^sV< <• ^ u< i>k-so 

>-^ox 10 U \ l<w *%. Svi^.st ..ts^i'i- ^-to \'» MM>V 

^Mt - (his - , ^idWO.'L'^inf^^ iv-iiU'S^' < vOu'ik K K 00i.>iHU> 

VLO<«h^ <~vi U v\ >0 ,f >\ u<. ^U. i kkt K^O^dbHi K> t< > >UUU t 1 i*. 

}O0O*| \ ah ,U ~0' a^v> v v V ten «« os «>»JcsuL- ' '> r n> - h£\ o o >a 

mo n UiOij v.% h^iiii > t >k 'iiMHn'vhwJo m > t ^s?' ■> > > »t»^ - % s i 
^ heduled. 

tC - - >x t.a >^ \ ss- \^K. l a.^ <.< i."* f hv. j n!<j ne^ >^el 

gi 0***0' \*0 V s tO™ H 5 "ls^ 00 * <*i-> IV lv**\ Tm"^v ttii'O^ iO 1 -i 

ro h .ej.o, i uuh U o uoro ' \*so *s ^ Jk s { ^h: Cx uico 1 *b«> N ^b^ 

'OOfi^tifO > •''"V es. " so i <f.s>'-! , '!V^ T <("» DOf* PiUoJs s f <i<-v?U x O <( ^> 1 

ifeedbsefe 

i^sc<?> \n nvAWiv s 



aoiv ii >k>, t od a\ o k^kup ^ t - ^rt^ n i,^ \ n. - ! \«. h ts^v ^tv>.ot 

j**OU| i < . o»l> r » cos ^ o a ^ v. xim^Ka ^ ae>n oivV ^ v 

v i.orK ^ m < ^ v \i ots? ' „ uo of v v i oJi-^M 
x 00i«.) Hi 3 , KiM a>^ . > <>l\ o<%*- ->f a jo ir.vitvn ^ <> loo* o Jot ^u'onV 

i v\ s u'vlf* »„* t ntv jh n >\ v ^ <.~o~i * v« o»x dab-cumum 

Sm^\ H - . b^.KiOv < . i*^ >Ri MO C . m i\pj.A.v^ vwiv 

v \s M i <. I'-r ^\ at x ^oviv£}0 ~U t t KK<tUM x 

oo- i m'.s< H~Jo iu*.nb*i< 

u^r 1 «^ <> - r >os o b ! r t - <A t t ,v* Cl k . r a t -solo v.on 

i ^ " > v ltv , t t *L.k * <>i <sTouu.r -o «n - o^ 
ft tctev- ^t> p'Hlv. < otK > ^ - %n s br> tf u> o t o ~rr& < bo en 

U- 5^ «1« u y >^ v n M ^ h t ^ ^ s , ht^ < u on k - 

,0023 H» '."A.usv«{ > '* . ( \<.no ois,K\ il^t i \ ofJa^ mn^i, V 

"^0<.-^ !^t"C1 

will 5 J ; ^> i>i VH-^'V t'v! \, ur> o<. irri.it j a„j \h z<.-*0'<? f si <> 

a jaw: ea>.t?o(ki,«m:- 

Ovdb ^ \ «c 'i' <r o)obo^m)oj * s '^0 
*ti'»2t*i ha '2 -•viOs j ><■ > f iiuai," \ i f^v o ^^t , \1 u \ V 



se i i > „ x >xx .-no* * <s t >> s< *\tt \ udVA ,k>cv h„ s *Jv \ (.-urn on> ^ oo s^.,t<.r 
!*kv WM-h t c i I' I 11 'U ,^.>^ ix K eti xx> <*i 1 5t> i 
J vdi V 1 >u if! >^v x»xx n ivuv \r J^»t.-1 -u.^* r ? 

*s Th n t f v m * L'naclS ro'~* * Mum yhmiI *or 

/tit ~-t.it >'i *m v evs t ,a k 3 5 v> ><<>■* r r<? K »cU Ir -J u ^ r^r^ 

->X> ^ il' ! * f H)( 0' <.^\^ v^u'tvUS 1 SuV ^ C*?!i 1 * t.-tCO^i 

f0^«& KVi M i\ < l <y x «s t ,WT " x> -4 \\ N <. £ srt. * <.^' xxuxx 1 o 5 v h 

<„ O , - .1 vX xli^v \ jV< 1 n -i^u .'^s *^T?-!T - < ^Ti< \ il 

xio ix u,ti'> i',\o b ^ ,.-0 \<ov ( i al* 1 s m -vd 1"^ r\ - <. <N>r 

h -b xv,-s *xv$ l^^JvtvLvt^ v'TiuM I" 1 * ^ . *> it s>«irr • r>u -r><Ji ^i** 1 

|(Ji\!^ > » x * ^ *j 1 i v ^ < ^> v* xxj. * i .VMM v<o, 'V> <■ J 

~i < ^ ^ tr^ M' > <jj Ik' twJi w- '*ti. tx i\<r * "5 e tt^^'t >b , nro uv * *\r 

:|0O*0, \ % L >.v f i.lv'.x.Nj >o i ■> i f ' 41 i J i' *• i.? ! X~i ?55 U 

^ >t h mx; - a-i ^ ^ ! *v »o * cn< t^^ >n ^ r s v N r 4 vj 
umio* «>i . x»v ^ \»* ii, a *. hu m otn Oogv mj .»\» * 

v. \h ■> > >■> i] >K x r en \ Va * 8 J ha UUo ^ x^ o~ s 1 tin, iui^Uxx Ut x o* > 
c< vX v Ksit \l *" > t o'sxmcw <.oor^ yx<.<3 x- n 4 i ^ c<, >ot x»i * »o > jv. 4 s. on y .t^o 

0'T5si uj^ii i- ' i> i t«\I ^ ! t x< ! x J iu 0): "\ti h fl- ? N ) ^ ku leJ 



j0«>3«1 *a o"0>* fivXiUu'sev bc-'to sy&un o*v sy ^-.3 syo,lv\ -CO v>at bo 

MlU^x.' O i *iv ^ V lit, » I? Oiv. ^XX* Hi f i 4 i if n s*i v n ^ k f ^ ' 

sbo^ Mi \ 11. „\ >Te o; t; oso lt«' > ^£u^, t, « nop to^t m oi <j>.p.1!>,»o»! 

"wtuh> ;V. v^ucu \ JivOi^^x. ap^n-" ao'<-\UbHB oatk <. vbcU 

P^i Jf\ vU >or ~<c^~f t :ul it* , o> f n r k« $ ^ !4 Ujot .^v <^j<v»xV -o f>o ooe *i t ^tj 

okccs* L-nunak- :ls ^ ire nt waoAwv a«o« tuth *fx s^vtrr o~ fbe ^ac^ poiii <o<.i 
,b>^xSt* U V the sot* -o?i-«n Ouu'iy s,\U Vp jvr:oi\ or ;;,i*rc 'ho locusts <,<f nap ;v -W) 
»U2 v^srQ i -ym^l poiioe*. art.: S Mih^mpjN vuue\ ;Xv\h>C sp to a h-<r>p *g 
^ekutot 5 a ^cU(f;on *be a.vax>\w-$ o" syrrboo ?<M tho radnvXai ,icc>,; 
wsasru v ^> t -i a i ; \o\ ~o\2 s ^ ^ i \ <bt „,.va \rp poroe" 

iOOMj .V Wp ^s..^' !c« f so\ao u nJ *uC>, Kir.dffroV >ioe->uV:„ < 

■p-KvVte " mUl'M , <♦ t- vpfA.r.'!.'^ \o f«>t fVtioJ 

\ ^-\Hivr v o'-'k'"! \0< v* o f « te aiviN ^o t 5 ^ 0 , i v ti N„ 

>ru\ p^a^*-r.iitJor.i ^ur ^s^wi to UK hot> ^^s.K'i\x\? tvab> ,cc t \j 

|§03S| Is v> \^ ^<Vs.(\c link .ensHSTsio'j^^x *o,u> of \\r J>>>b ^04 of * !>op 

" t it ^ , j jvi -<<v> i'^ 1 tit. -^k pLX \^ v> ft. wi>U<if ( er , 

< -n U in ^ sLpp r » ~ f * N | f j >} v oi'itei til , fun ^ ! 

OtcA. t'\w' \ > ^e-M! i .us. en t'e*. caj^f .Mk'^w ^'^j'M 

pkHt| |» shockl ah* J (l*-w whi.o l-u' > ^sxts bop u^o;t .'«»* >^ i> *< lenclh of 

^\0f5 ^vSt^s. ponod^ *V oi >op io^-o- A"^ cut bo 5rt> dosiiiJ ar^iM, ^tay 

penod. 



mmi] r "Pll* tv.i'/iln t . H< r tr tt.»i * v >kOn b - <"* 

10 v*i cri^ t> ^ "Oppifv IK* ix << o i > iflovK „Uv.> ! ikk be afk VN \t<> o< * 

^UvA u'iMf v'5Uu a0£! ^liC^tiv-W' ,0 O }0 ?P'b< 1&J > Ss^UkO-ikV 

auo * e< zi v >. s<,is.o-s »c k - v. po ods ^0<t hit . vhiJ„ -«^\<s< 

<> >i is "l ^ f \t o-^os si u 't o . so n^ <! k lummiv^ "0 N *iat}tK~ ,<ic ><n 
o f n n ior > i>t no cicK *<t ^i.rh mobtj - u<. ot 'u>! o ok\ooaks ! o i> •> 

Mil b »lv v t t' 4 i* tfOf O \i * 0 f >i ,'!Ciiv\a^UL.\itf lik, dvi~ *. Ok i. pi 

s , * 5 « „ " C so " .dud k k tv^ „ 'tu> <, v>s J,S\ s ,h«im Jiv bv. ^ i 
s ^ 1 Jav! lo f v ,v< u. < v \ b 

v ^ w v. s V o<. <k o\«- to<r "--d f -k <iro^ oocr ^o 1 "" t <Js un-J ou^.vii 
oui *i\>sou ! " k. ( t ti \ h i t d !,^i\v ,Uv i kd is v ws * ^ 

o>s . s ^lUpoVv. bi'< M »^ n os- 4 ix s\ \) , <. ^Ci. % i, 1 n oth i 
a . " o ^ . <<. oT^r ^ o' s^" 5 Oi' vrnvni* b * vh^roo, 
|0**40i *- a r ' 1 i iv\ ^ rv s o uk", K t c rise's vo s •> t 0 tv io aSv iti os 

^\'\; S^.bO-V >S<*^ f \1 P < " -V O |"iflUtS i> 4 ! t^TOaJ \0l<. ^ I i 

^^t < } se !"!vS O^K'i *iU ^ ' "S'^UtO J?iO fl' klvji h 4 I s - f ; U ss p»<JHJ 
s,p<. Xv'\ fv vklk p is! svus^rK "Ji rJt-X'i k to *iv «.<.<•(. .k i OS o tbo 

h ioi »r<ot \ QO ■> N 5 i 5 o -tto^'n'o "j N ^o s t ^toi^.v 

v >\v>mv n^o's 0^ ' „iotv^ I \ ob" cos tc no > Sbo^oPo^ k.v. o a\ K 
\Vit\ > ^ j*< 5 Hi<'uM^ plots 3?i o ^ o so j,v>K s^J; T - y,», <So 

<v ^-po , " ; . i o j'^ * io* * jo on Tt-^na^ > v or^vi«o t iik u'i as 

■".i-U U s>c { u n^us i ■> ^ \<x l\\ s> i or rjo<' , ^r» s 
to \ iH. OCI k^ v i { ^ 5 ^ s fs^ ih^oct \n v<> sxo o>*% " l n 11 iv. (Sou o uc>t "> I ^ , s -^ 0 

v \ 'x 5 <v M * 1 4 y pivs tiu )U^!0 j^ f o i kep^lk* v" 1 > Si t fk p oj Nf to bo 
!"*• ^ v< i^s u ^v^'uixe Sf ^ iv.xi-'m K% ^}»ir«* t-q^'^s if ( \ ^o^s^i a iioo 

uV!0X> a TOO* "'CI. ^0 k^soCv)*^ nfO >ti O) Udi)Ak, I' st*Bv 



vStix* 1 i]m i br ><><.! i > » ,n\ni^! >.L wt i «a1 * * V po* > 

penoo.i 5i x -od o\ o» ^ "i.v^i f< 5 ? xx>x\or ifo^rjev* op fi\ i< \*i \*xe Joiv^uJ h'lk 

fDon] r iv. * o« ^-ivLv '« s^v ^ ,ui is not ^ * f o f \w a 

liii*. PooMO^skVi H x. vu^u^t ly V s t tfie u.ctt»p io.ij.\x>a1 1« oot ^IxNbsVo to- 

tvowLd !t x » c;^ pOv\t fi°! ise >i.o\v tonvmi ht>k *r-i ^TrVkor* ou a i«e^c UnV 
xh *vo' > ( iv * h .xerw >ii.\^ <Lu< o co ) >$ "b n >d U>j- xwa <nxV if 
doc' u * v c 1 v b^ ~ <o utw i *. o * < v be 1 pi <M ^-rpb^h > u '-v 

JftiMvil lT5 v.)x „i Wtti«vti ( i> ^ n v.1 > £v l ,1<A ss, { Hi 1 OUS lK 

wtio j ^ v v. v tovJii'i i > h<r*-,, ! ii^a ^itCKw <c u>> b> fft\ro 
to* i > mo-a i v it, . Mk iiv-Cxv^ oon 0" " > l~p<; v 8 - <-^t.xk N * v>s.\ u <t> x 
<-\ 'H>oK m VJs\« ibv. xX'* -Km^ntrc i A o -v x the oo osn oniim* ovex -x ijALvakJ 

v i A N ^ ^ i \ M » v 1 JK' ) ! i !t ' «v 'ulul V k X. 

vUji, A lk\l'Uii h ! o> ? Av ><. \k> tlio !>»ui.«> " v\ jhjv^'Kn 
||i >4 -1 n .v'unbci .riviso^t fH^ -woti>V ^^v* \\>mi >^r dome ih, 

~->c\r>-A^vxr^ w^'jit^ lvv>; up o^tJtrx'v^ a*, orwvi a; ib^ ^',\^ xcv^ ^ 

\n\ \*i<<\\X\l -<\>*~ v? "ixotve iirl U a^n^soo^ *o ih af^v po?^* H 'hv 
icvvmi^ .5 Kx^r^ v-^ a >i ^onvtr.1 ju ^ t;a-nc ot v)op fv-oc. YvHtP o- ,^ 

<.vvn^ O U K i » n i i\ C-i f l 0i! ' ?1 ia- T ?l \ X U'vi 1^ o v\ * v Hi ' jo 

10044] b' MotUvi v?r^\xh!cc\f cFDD ^von^^ .cc- «nt t.vUJ uoe-u the 

v.x^r.vOi! ^v-^^to t"o s ^ v\t* ' i.ev.^ k'UV'i^l o\cr icv, iiC "nu v\m\r^x-sion K Jio 
s vtv<.s\v. >^!H \i' .'Kv"^ J<.*v. v> ^rsv^ oTik ^^^t^bt: ud\ -x ooo Jjo^ p-.v>Vv, ^botbv^ 
v. \ jsxp^'.oo or s^Uv? bop posuxt >> °<i"i'X 'Jh $o-xs'i5\I b.nk Wrrnnwoj*, the 
K ! u ui ^ T 1 > \ x <. a 0 iv.^ 1 j. t ' ' s . t s \ -v 

KJb45| Ai> th\' horur, ib v * i v x 0\ ohawo oft-rat^ (TT*L«, t'iiyUvV.n^ ^L^i 

$0wb\v\ os t.ou- C^,v< i r <o t'-^ ci* 3\ rb< "n^ t.ivoriKUor ukb *-o iu 



H2 f^5Ui«W<»0W? 



i%%46] Kebsrnog to Fig. 4, a tejsijmtti?? and tceesver m a mullipj« access wireless 

-avnn-umkadoa <.\elem accord^" u- ->r^ emhodimem }x llfet-aKd. At imnan-mter 
^viKvi'-ir.!?^ d^te Am a TKcnhor of '.aU yav-arH xpH^vukd^o-" a»bu sotuoe 
■to ^ :>^iV. O'V wrf^i f " ^ oufoodm e~ v -\>a dau w\^u ^ 
transmitted over a respective transmit antenna. TX data processor 444 formal codes, 
&m\ mteueaves iS? waoV d„m xr. e;;eh tlaut siua.m hs^eo t>n a paitumlur e^dsm; seVme 
selected for that daia stream io provide coded data, la soars e embodiments, T.X data 
processor 444 applies heamfonjring weights to the symbols of the data streams bassd 
upon r.hc user to which the symbols are bemg transmitted and the- asterma from which 
the ^-mbol tua^mtsed Io \ox> emlvdiiaecta, the -v.i^iorrnag v-^sftUs :uay 

be generated based upon eharmd respoose mfoixmuioo thai is Indicative qT the condition 
»>f flu. t;ariM:ooM»>r.p K-wo: o the acecaN p,mn and the v>-^ ^omoal TKe ehojnael 
uvpome mform.iuon nur> V *me-atvrd uuibmg VQ{ iotoutsa^on or ehara^ {wnmavs 

3 ^ »v ^ ^ v >„^Cv<<^ - nHH ' K\ t«i» v-iOJo V I \ ,bu 

processor 444 cm select the packer, format based upon rank d.dbrn;sikm that is 
Iransmutcd iio-a/! the user. 
[0047] I ho >.odad d&u . ^b data vo^o m;rv ■»« mmhpiOv.J ftrm pd<4 dare a\mg 

OtPM vuU iU> Mi. p ; f> lUa i >>M J>\ - S T oft lid. V iJlM^ftX. {K 

a kjK>v,?< pannes and may be used ai the receiver system io vsnmate the channel 
^r^a . «« n !i oiAvO p' * i ^a\i ov*i S a t. ,„< ^v,f *s ,r ■> nvdu a vd 
{■ symbol mapped;* based on a pa-ticabvr modulation scheme (e.g., 8PSK.. QSPKd M- 
»s ^ <^A\I$ nO^c ^.t i< •< to a \ pKMU- ^»>f * t»n \x> poK The 
- $ »*u vX > N t * «v*ul x t ''i o, vtv.. i.. ^tn ^ de\^au^( { ,\ 

o »ih»f >jU i jw« ^»o.i 5s V ^ .sn.vi a> ,.«,"«s> io Vac Cf k -vo- io ' X J< ' 
is ttaniSTRitted &om the ua<a\ 
[s'H)4S| l"be tnoduladoa symbols for ail da?a streams are tbon provided io a TK M7MO 

proctor 446, which a-ay tbrthcr process ihe tnodulation syxsibob (e,e. ? ?\>r OFDM) 
TX MtMO processor 446 ilreri provides NT symbol steams to 'NT! transmitter (TMTR) 
422a through 4221. Io certain embodiraerits. TX processor 420 apphes 

h * 0> ML. * 1* i <, O * i O DO w 1 ~ I * > il^lijl u i ^ ,h 

-he s\rcbok^ axe bes^' tiamm U-d aud the amoia,a from wbvh i\w >-ymhm bcisv 



|0^4 U * * - i nit t -Vd K o N o\ -3\> fj < csm n s 10- <u<y <rd - kv 1 

ok 'Hi ".'0 N *i v c >n v o N ^ >>i i \ ud jO'fK c << da *u v i uvp 1 ^ i Irk ^-d 
fv\!..e ^ N >ic v o k > ManaH w pt do t ivJ«' v n o„oal ». "1* c id t 3 im\ ~<\b > 
ovu >k M*\t« * «.h ,k V >i„ >. od \ a aK m* v. .* --,,a ihs>«« * 

' <•> .k'iicA' -j^.'w^P ufr>K't **d*t, Vv o<t.K 

u cm on ■** \i & o-. -> vi aa/ t c s o^.s * a 'I <v> t v nsuii* i « ^< N v idot< 

iV Mn x v>'i !lv id uVk |v) £ Kipo IX *U O d t\f\ d -St JC^ L\s.< 

ifixl'i o* v*i \ui* i<> >-( \ <. c t \k „ a ^ i L 0" n* > Uk Nfu N, > * ~ V; < <.n do <. 
\ ^ t b \ \ nv? "i * -at^t 
i$ii*V \ ^ x o*r< pr c^or ^\ . t« t\ ^ <aa> r-u vi.^ 1 . K?V* \j v.)v*.».* su 

si , U00~ \ \ i\ " \C! s ^ ! 11 N + N ?-i 0 ! ^t< O N V K a" 5 Xf ! W fKK nl'' 

'^Ju'^tK^ r ! o^<^ K ^ ? if.. Hi >^ h ~<. j.a-'s f k| M>^im i, i 

?bo o !i:\Wi\tt' v \m "\d. , -siou ^or4^ ( t ? ^ <s'^.^ t .^ ioi'^^L xi.^ 
,s\k ! >o i L oa>^h o«. v\v >^rK N ~toit^^-\ N \<.r >. T*f <. ^a ite ii ai 
^ vs v 'u^idsti x> aa f i" ms 1 -v<4 oi vo. i^c ! uo* * - * i^v^ * t*o 

^'xX » UC ^ v.' \ d l * i f \X «\ v)T ^->- U I <^ Sr!x N < v.i sv^v % <■*■ <» 

v> v n "> *fu ^pa<.^ iiu f f s< v t » j f*^ r v ^ w>\ -isi - ">i <.\tK. d 1 j ^ 
- < <\i fiOsi \< Ox <tbOJ i<.* o T o K\ or, - 5H 1 n ^ * *t t.*- >.*4 * i s.k j 

* Si ' mo i<to i ,!, c , s. s ^s\i; ) ut >h. Ltc* an^> T^'a tn 

posv ^ O i ! <, J i.!'H , ^a <t<,K M Cs ^ ' Kkj 'bw 0 > k *H S .1 '*v-^Oi ^"d 

K\ ~ s a ^unv.s^^t 4x - oi -s^ ^so*- > ^a\ ,N !.i^o t; < j uf'i'i, li» i«{ ! 
Cx Su SNT I r ih> ^^.i ^ ^i<\.^^i s > t\Oxbk>^ o^ioutof f,K 

t'i O 5K)1) K "4 ) ' (U<0 v , VMOtls O , hlx < Cfa»0 S<> * \C 

xnrnn* * o* 1 b ~ ula \ 'w-w^ e^a vr^-n bot. ' a i s? ' ^1 nav 

^a^i'^f xi^i ' mi to < too r 'I*- ot o {% Vii Iht, i >>i \ M,)n c\ d tn < <S 
1"3< Kxei^ i ^vluLi is t r^,tr i<- v a\K { of < aK >'fv> \i>nna 



<j t si i ■> r o «i a'-vl tH i t > S "O K < < S ^s il s ! 4 

( » - n I tj m. e\3 k,.!) s.asr » t 3^t> o 410 

-V .we i uvv v. I bs * %A ih'< pks> s. nso* 4 V >* if is-cow CM vsUs* ?x t t 
(.vte^N^ s h v « , e' «o ^ i*\ iLa k Ji 1 j" 1 4*->4 vr b'o a« .iHls>r i n t, 
p*\ > ' w ! \\ „ t vp r N - hvi ;* Svukdi io ss<* f lVv j o i'v 

v*, sT.W s iMirKx't sOO'H^ \^ 1 ft !i' 5"V 1 s -j s?(< , ^ s $ t ^ 

\i > > s i f "na^c w<5'Ov< st ri*.l v *A o\u ptoses - * — - xj«0 .\ \l MO 
|0054| UJn n v ,0 s, i J \u.t. \\p *cs -i^ * ,w s uH iv„,'>M^ «.,, O o s 

t< i. < >i0 Tv v W - „. >v ^iL s s> X i( . Xs^O-uJ O* Xts, >*H!,S a SliUs si.\ 

s*ifB < si ,<> v ! H? "< i. ' ' pnil, fit's < f U t <K J« t"!r f ' 

t ss ss t s- is ms(.of« si IU^wx^ M TO L x-i'SlOfc "-"ixit sis < , s 

tfAi^Mc'u.i^vuip t , t u A»*sH 
pi55j \\ >>e .s s \e vv-vs^xwv^ k> "u» »> irU t o wos^- \£ 

UN,.*' CO S- - OOLvs U \1 ! l^Vi sJ V>toi ..'CM* Ik^s. '.„t'W 

f\x „ s(?s<- s hr*i a - n i x V ^ \is n>i n o ii> > r>rsr & ~> ^.U" 1 !!^! <SiJ ^ <a<. s 1 

OtV iX^P"' v <Vs i^o sV10»pi- ^ C <s " " ! (1 k 1 * <lsth"ivOO 

v c ^ r \ s s^s m ^ ' n\s ss^ ioiu^ oa'^-^bor a y »c i <u k c c sV\«.L « i>*u* 
,v>s.r.^ i iOs.s >s!u» s s ^r<" vV ^xliii, i i<- t'i i nk. ?x \x i '&a^n^. „„s k o»*s k 
v s vsl v»s>o ' sn Ns «, ,sr x-^ k in o ' k»v»u ^ Ov* y t J < o vi 

s MtVtO vU t>\" ki Mtti is." ^" * s»' si a s. \R fs*ts^xt ^ '0Tr<s> rc 

3«ssJ» Jvi! si" es iiU I's. * tls- -s 5 *0 1 1 sp { 0 *.t\ U J^ TTsJ>sT fS Til-si;! 

ch i i o.) , ^!JVO v' v s> i s f os-ic »Js to at > obs 

H'M^ ! V if U ),-s ^""N^umi.! v > ' <u\ a\ « u' s'it< 

\ Vt 'iH ut sii\ *«■ >t» «. „ ' o > )0\ s t s 4s. » > 1- r >!* i d. -rut si siiM 



< t\ 5 >v\> ^ .-jea He s. k ^XkN r <.e x a< Usv^ u .V 4 x> »«H<t &tK*tiiis *.ev^< x ^ 

-ku\ xa*js K» ^.ppoiK^ tH {hticx;u eata stervrst v u?vir ack^fe 1 

SNR* Miv^ the o ^n'v ( > ordo^oaN s.^k,\K wn. \wr> Jt> »V«a tats ^wiJed :h 
v&Jk v! -a>t vr«i iKo ^ u* s « if; ( ;re 

imk * v >o A \Y 4 u VOA n Ik u tmtu ^ e v i\ 

;rit«3^;uuc^ ctel ?*uud kver "vkv^vk';ul>, jv^'y, v.kk u.rciojn t^fN fko 

kkb^a oexooo ISk, t -a b)os, -tuJ fus. .subtree > ^ o^ns;hr?o^ no^ the Kct^t*! 
M^x" ,.be- i^;\>s-kK <^e" jiultv^Kv^ >,kc euxxk-i h*'r Uyct \vtf> <au ^tsr.Alul 
v a J h n v *1 -\, i.c> oi v. i-v> \ <■<> ^vs \b <• ri\o% t\>H>*<'" atvv*»"'h 
" t. t ^ h u^bi v , i,! ! r * >s ^ v^m iju »Kt inn. 

>iv^»'u»«k N.vs^ai tNK>s?r .xsi »n o*jxv;iY kv„J apor ±t> ^h&mC o, r> In 
Is^v\.kk.„* „n thft >VM t ;n ^su fvOi\ tlk boid«>, ei >\\i;' ; '" n^c un^ ol s.^-c, 
^ifdi l,»>v v o av^NX^ v. < s i s ct'oh\Kk «tr l{ f (\>, vi • Uyu iK.ds be pnnfciAl); 

oi ^ii ; .<iug «° - ta^h kve-s. u>> o^uvtu ,a^<a.; ^uLxbt.d \;<0 iKA*^ sta *„cr. 

^luore .Mtt,^u> u\\"\ \%t;s £H«^pk- .iTK'or .ski .uk] ic- 35\eru>od 

l^e^^e^k-rea J 

(6i*5«| 'n - SCV^ Ui'M^c, ik- *i^>n»:M ou^oJo^ ;1k ua:& Uar^QJ^l >>r. e.Kh 

ap ri^ U^Oi c kk " s iJtuu>.jl Oaiu % kv .cc^rt ca^i e\u^k^ a !<a% Cv*rapk\vt> 

.v.^r^ h aoiibv,> recuse s\k ^ Qkvt n> -.»b vac V>u* jko^s 

c^t *ut\>, v^v i>vHix.'** ?>T<<\ *f ;hi* i;aoi>\»;^K) 

kill vk;tj.O -r>^ bt .i <J. !r^i s "^^>->n < o.^ myHip'c ti^^Mui isnerna'? 5>SM to 

V >?V-J >r .ia vKco:^ ;v;*k ^ \F> ^ v rrrJnKo ictct^t vt^ ?d>- ?t ^et,-^ 



%\f» i^KfWf^'J 



■utnh.al « AY > 1 tv *or*\ >mk ohiusu-l HFL S r-;ty oe Oe&uod ;t$ tbo ecak\" son ^fth> 
traesrauMor- yjubs boat o:\cH -"it Hie oaosruut aiOun^ 5?KK? to HVt to each of tha. 
receive aaumas 502k to 502?. 
[0061} Rv;-l-u iuji to * 5B a bbvk aavjaor <h a wuve b->h -?\ a ikuluole acec^ 

\ it it > i\ u N u is <■(«>«( i. o ;n ,s i H^c* l f e^' 

imk £barmel may h« modeled as a traasinission fewa oae or more iraasmii ani<^a&* 5 e.g; 
antenna 5 s 2t at at> access terminal (AT), user station, access tetmmal, or tbo like to 
mulOfaV receipt aokooax "voa U> 510: ;U xa aeee;^ poiut (AP). ac^iS polo* *i»*>U- b or 
tho bee. 11-c reverse th;k elKrotk-L HRh, may be defmwi as the cohectioo of the 
tr^MJH^soo paths *:oo\ fie tuao v n J towiu y-Zi t ! s.-aeh of the reecoi a;Jea-a,.u *<R\i 
to 51 Or. 

pIH's^l A> o o\ he see: in Fses, 5 A .n< ! M?-. varh aeec?<; teovo-'si (A \ ) n.a\ n-o c ou^ o-t 

i>v»;o ,aA^n ^ ha som,; t\3iVdiaa.';,iv ubc uara^e: o: .saionna^ >ise<t for 

■aaa^raa^aoo :s tov 'bar? f.v oar.ih<„, oAa-tuau* cs*eJ Sx-i Kcepoon oXO ■ to ■Hhir at tho 
a v< i ( i if i f s *o<~ }Kr»<- *v i > >t. o> t » t * u* t 

v) } 4 j VOt y.c coc>. ^eea* xv s t l/Hl ' H ^eik" C-um enltii 05 Koh lh_ uuuibes o' 
trso \o ' 'Tiw^.'^u!, u\*iAi\ ~CwS otr A I 

{0063] *o b^e dsvsa>o aap'e\<ui eoroauimearuai.. fell ehraire! tcotpwdy does ntv c-v^i 

n iv ) v\ * i t v > t »t s »n t hv k ^ti u ^ t ^ * t n t?riv< 
of alumna's r^.d r\ ieo<.i»tt--«n ;u ux- se^o^ k*™orttii- Henet.\ fee fo;\^,ini Uuk elruir. I 
for all of the receive aatsmias st <h& access tensioai. is difficult to obtsira. 

nih>rouu-^. \r th »{ ire e^elxxo* o. t^v 'oiv^.vO utsk elurtv -aat«i\ >\<i\ x 
ho"! o- ^ ir s * Oi.s^b>. Ac fo .seu'e" ^eisv icw\^ ^<l-k ^ She 
f 5w o! i N t to 'iOiikv, cva s t:<i^ o^ a> k^vvl ^m> ! 5 Mt <\h! 1 < 
obtain. 

|IMk>5| k> ^ > t \wa - v \, »hv t,\ j «. ,c ,v ^\^h \- » \ (Vv. * r ■> s,v^~ «c >J ! r ' to 

^ \i. \. or' *s a -'3^ <<t | 4 v ! *k Saxi^M- ivi ^ v.v^t-ot tr ^ 
arii etrnas at the access pohu m$d ths recei ve autcanas of the access terminal. 

|80*>bj In an •..'mboJ.ioaent, the kwfoa-f;^ may cor;e^tsc of the CQ1 geo.eratevi hy the 

access pobit based apon one or more symbols irsnstnitted from the access tenoioaf k> 
ib - !uo» poo if 1,'H, t ^ 1 x t tN t vf^vLol roa- r» . 'j; th ^ ^.o K\h » e ^ ^ ^o<- . > 
.sttr.aL 1 ? to. «h - nn-aoe^ o* nar<\tn^Mv«i :hK tqcaJ to the rotuh^t ^ u^antih a ev.re.tio 



t ! tJ ? » v. ^s'j vr t o tvt.* (.en. .( vnn^ r i*v ws ^mii ?! ^ 
"> i\ s>v fiv " \>I, H vt i (( h'»j o' lb* i "iv-tX ^^^tor ■> ^ 
"iK so- ^n'f<n u v. '\u ? :m i * a* f x wh ienn nn\ c fx) «i o <* 
w t < o <i >v twnc *x^v- on " K <aco^s >^ nx^ fx oCA posnf i ! n> 

\X <<0 v-OvK t \\i »->0\>^0 i!k OV>!-WR»! tHU 0 (* Ml K>ONi?k.«H U V >C 

tlx* i> «.o j'^vo^iro * 1 » v ;o'u rjc- \vi' viiuk\wv^lus0>, 'bwuv^tai'iKv! 
\ V-.axv-wii.s "5 i it 5U\ '.ax '<„ 4 v. t*a*sJ a> * x> Vvt:^ r*o 1 1 * j«\ ^.K 

i t'l ^ R. U 50 i dt\ * <\ I i^U 0\ l V fiivT' > (i * Yi^ 4 ( X 

-v (t s, \i X ^ n v \ N i\ i uuno' s'oxx -i i Kh xxpoj^nt. ^ 1\k 
\ i>o^ i. x m* se< ho . s <!(((. ( xrxxi*s* ( * d t <u U~if('> ^ ) r> IX 

v.\ X"(* t 4 > ! V i (t> !i"( * "Vi •> ->\>\ f i " *"( 

( vHiK 4 li i w\ X >r* <*.<0i X x H Vi" v ^Mlil 1 ""H xb ! >„ ^ S.N"(. > 

<^lx oS ^ tjdo 1 .so* X vi o'l " i^i'uUfo vsi'-.a'i^ N ^ lis. 

<X v. (5 xXHl 5 O'^v! ^ Wj'^.^^'v^li n » ^ ^ ^lu. ^ 
i l> il'Si (i i !k ^ t\i s \& » A vb 'iV <t( t <.*w ! t ( 

sr ^ \ *h * e< , ^ f^Ti ^ ^ i ^ * N t *x (. • »">'" ?nx at h? t ! 

iA 0 <, 0 1 
> x ^ " 1 

|^0t<^| ( ou\r ! o ,oi uL o t v *. \«lx t u n o, s > t is ni s xk . o uok ^kJ kvc^ 

.S- rn N ixi a ? o'( ' i\ 'i.u h'J ji r^o<"!> " x0iO^to< s f n^ K 

dvlOi^ }^0) CvO* A w< Vt. 0«>iJUX > 1 K»lk iis ^ \n s il 0J:v, 

i^i »o "5 0 t\ ^ ' x^e^ ^ ^ i.~> xxnnu. i^t *x »k<.o 

^fi«.rbo T \ (kv i ,,v »*-"^ <v ~Ovi'iv v ^ f o, v do* "ii i *v» o u^u - 
:b:«ii^ (.0 ' 0 ■* k.os- {„•>- i^n' iav -•'u^utt'o-* <v t, ',a si'rt 

.rt.lii r- . i"c >k ^ \i. t\s f^j'ii vj <i *o»" v "i-'xUsi 
iki'^ftx { ( iuM.v'.^ii t > ol ^ n\J v ^li s\>rK !, i i^)(' >..i ^ « tx &.v ^ 



j< w , v it^nA v<;^ % K 6 <^o» 0£i* ^ u~ <i b v - juvu nk*L io ' 

■» * o J'iu Kiri i, ^ s ^ v >j ' iii * 1 ^ v ^ K a) " a <•> ^ »Ti<\ 5 o<u~ 
n«k ■> ». < s r i kv^--K Wim o i* 4 (1 on?u \ * < * vx* u 

^xxi) >xx ^r-\ x^ b N tj^ x 1> Koo roio .'^ } > ^ k i^mi; oi 

i'U t" \<. <. * >. ( , it t o^K >t. \»H J »TT* i Ml ! > I v tO 

«X rc ^ K <■ Os. >'*OUxUl to fol^ # l\\t <X^ -> xf^'lUl SR1 .c^X'iUxJ 

> n vivui so < px x i v -! n>t x h -xx.van! { a O'iv. >AC ^ 

>V > x JTT „ U> i ^ iKKll < ^ >? v> t i U t,0. U< ^ pxU a 

0 x"v ^ ^ >. i" t o^x \ eau^b Tiv <h * . o r> j <u<k\ * ^< b' l*M«.e ^ 
n^C£' x os. o Ki« ~~ v- <se4 oa >. >r \ 

10070 ^ *vOot\;x £o'»>x xo- ' 0 - )Vt*ht v co *n>ucK <x IvvKuu^xJ urniu 

v *m ^ I ui t x \ »c . j^v- ,! ii \) \r, 1 K {- t J j 
?x vv,^;vi iivotruu t^i v ru> v ^u' \e<i o^^ j ^ 'o ^ n brl 

o^»^ ivto T '.'is^v^.a, jc vxc, point ^Ik.i* \^\-o tf:-VAtOf c> 

6 V C ~ < / ' > Of ' ' > <<a 6., 
Uvi \ >x pio\i! i - j'\c * <v-vv 

100" « ) K ^ ^ l'^i o S» »i U it\wi, v ^ o;- < on\ - -is. m>s r>t f n 

X» C ^ 4 i. aVUU . ; isiH S' \ i Hw^' OHI 110 l(. O. ^ t ^ 

1 vfii w (ii 1 * i " -*O n ^ Vi ( ^ tHv. v v x ibc? ( t x iouv-.x 1 ~ox <■ ^ tx^^ in* 
c>™o > ! xx? :u*u\ 1 xo \|' ,50 U.n>v < stdvto out; v c^n c ew<>*4 <j- 

MA) - L M > s A < { ?\ ^ \\ , M < } , 

|00?21 In xrs-hn ' t t x a k to«s ^o ^ t e u^o K-t m 

^otvKx<<? \ia ot *oo <>ii-rx rnoij *bo t Mr * c«v> nn + \ ojuu) 



torso* t«» tox fuq«-no> ;<»-o^^ ir soiKxLr^ ^<s oo„> Jk. f^.Ji xut ^o f; j> e ^^ 

0 u'vc^tLn ihc o>o.aaam ^u«\vsrN -mv 'rt' o%oj onJcnic t»;u,s >p * v 

liv^n^o' o><iO'rr„ An vvn\->lo kvt;* oonMiu*. Jon ?tsoO \ gc vhosx * oo^vt/cv 
ci^r**r, v.of>*^v^r. ^ ^ <\ ? • ^ wVt0 

oosukoc/j-^ 05 -^u's el wD;r it iSc okv-w <„\H ,5iJ uoom ti :r *< ^xbe^r teasel 
'Vxcvv^rslo dooiu co.jN^icsi^r n N t ^xe\ ^ 

&**\hl. ., A. J 

Ba.f 

lftT?3 *ho:t- C ^ j <xomn,v,r e^rKvr tor a r "^ul.u i\ f ^ < N cn ^ 

|m*T t «i f i ol!vr ^urc-.V + bc v.ehvk -r 4 > {. * ih CO' ^ ko 

<- 0 U,i in ^liXi^vH \>Lo i.r^ii .0 v *i i i> 0 >"t\ 05^ Xa ^ ^ V 5 ^oy x> 

to S r^o otA ot <. > rHr h«i iH*.Ko-f 

o-on n ^ ..Vj.nofi t» N t \v c^^ lfVt ;o ,^^4^ c&vnis', o^nr.^, ♦t^-i^,"; 
thereof 

lyOTStj t- ouKi io L*nc >^-.\-h nviv^ w»t,^ f, r .t.c^ a.tv,«sMw, a QR 

dv^oh p^vn^r^ ei the oo'^!T^^i 0 '> i^dln^ B ^ f v.- to i"'"n p--^s>l« ^^v. 
y ,nou" tli it c«jc t .\vT^Md< to a ^*.i<r ox *um ; i^uoc r>> ^ tnr^o aca »ho 
V\: tctai;^^ o ^ :ti iU' «vcwv tonnu. 

1^1 Ff 



o ua s . ^ «r* ( t 'Mft«ti ^ ins K^s^f u jfcjr-Ktr^ 

tui ai I '.w t, vhon o - to 1 " o o> b a * > *o\ 
, 1 * 

H^MI & Eq. 7 

^ \ < Hi wv 1 u b *t < *1 i k <,v- u »nu m a* ' <n j <, t»t o 
s „ a 7-b , >„o ol as v x { n so^ ^Kkk a \ m«i"^itVt jy >o N m.Va 
b^\J 01 't HA.'MiH * lot* «.V ,v>^^<: , v <b *K i K* IU v<J >Sa4 *)T 

-t"t "'^o ir !>n < '.'MJ! *lj , x - sKbV~o, ^ fiwfutd 

\ > «hr< ab-< i >h bs li -a f k Kv Mn< V >i\ , ^ iV Iv^u.r i«, 

a Hit a>o ix v<f v>.h^C ^ sioAn \\\o *k i Ql *,o * >A\<* - ^ fiovivL^ 

oV-rl ovc t& -m/^v b . - » , o*» t 4 > ^ li t'« ^ » vn -vo i m . 
-m'mi. *.lul-s ijvioon i n j ,ihd ^ o\ r ( -oto w , o tat. a <„ .a % 
okOu-i . «t or SK>vn > , o \'.<< m \ou<t t, j ho»b^ , i % K? mj-o.o a^ (. 01 miv 

^<^v<;o n „ t 4 1 x ' N *1 >"C ! * c liv*^evJ a> <A.<.nu<i< vti*?ikt a i s,au 

»!no%<. *-v ^s. '-b' ! 'u jc* tvi-o^^ u »« u> c&< a<sj 

B)C^>; In jnoK r--v \^ , c t<*~ ^ « ,a c<LuIao Ik o«-tK Lt'o> 

\ l » -oo J 1 *.0 r h t>j uH J *Q3 aif 1 s A'tf Ons, i. v.a- lo ^ pa o t v' 

be- Ki> "iui x at 4 \ pt^ ,u a o oOv^torr - s ^ t ^ i n> y ? u 

K s j. r. ni s>" - i < k < >Uiu^ o u».m^. o.e^v Uv > *i t, - 

b \<o«">i«a^t th >iiSv'f. n ASvi ^-x^ui r i 1 Kt n 

!t>.> v <s.v iu\ v if \ 5. 'kti. a"^ - o* » f«» moo*^ nob ! ^ ;\\ 

j . oas !>a>Ks^"koi bo -xv! .in ^ \,t jt^<K> ? ? alb> . v IQI 



(80$*t *.\ ottij < > - ' \k' < ! »iL\i ^ti^i \ t ^ \j< j,j>. m<ls p <.<!.*- 

<> 5 ! \pO\ ' N k 1 «>j? <>M <£\ i-Xi\**2J I H < tW i'fi «k»<> , 

fn. s on >>oc r* o «L oi t s mi >,t l * Ik, - oU Ic*h,j^ i > ««• , 

t \ tbo ^ ^ ,!«, - <; i <. s >^ i V'MO OLr Sf 

>.«r>KH\ni^ i ^.is 1 ^ vr?iv - iua no >' -»< » W < le^ *b t kj Wf. . oi uk. o<.r\ <, id 

* ^>L,- ts|X.' l<.,ux* \5 ( \k ivl'v.O*> v .^^ \ 

fO^i p^i m bLvk >C p ^ ^ COl )'o' .fc rtj. 



-s^K>U, \ ix> 1 . <. -"^ ~U in -x-i o« + h o> dofi*~^'x ' f * 3. f ^ o \.xtu 
Us u x t'^fiv i»u<- b\ oo o*< ' > v ol <ol It n r sixapp-iK < v > v « 

on . „ ^u' ' *\ i v » 'V vN^Kiw e^" xxxox ~xs>v. - ^ 
je'ltvx>x< IL *> i ct o i i v i! axx Utx>iur ,n dot* - ^ >1 " ,n 
Kk k o ' \ srx Vx 1 - c ^ A-euev»vVJ to OioUONeo* i^dpt ^ I s JVei* 
\,m' k «oA> ;i<Pt -wki °.x< <xa ,« j **<\»i< jJU. -•"co'o * ^fVAs* 

tV\„ v * »' o MLXU 4 1\ xxh ^ xi f . * < 1 < o-fxr ^**>> 1 x,iax> ^ I 

fOlb^i "i >*'x*. d * \xk Uj^v t> o f a to> mri ^x<- ti £ T n >\) a 

f k i m* pn otj. I OJl i v*. *<■ jx Nt 5 p> * ih 0" r *x i 

.i« sti- \skx' <.<si<U\ »!» > ;r ' c \x> Q?'J\l u ^ jov\hi^ 
*>5 Jt Ov' oAilXv i *' co.o< ! r)^K! or k k uJ a no' - vJiik Jo> 

>svtx vi it> 0 * wv j >cJ on >vo- to *x «x | i N •<>> ix ^* «.h *HJ> X\v £ 

fcransaxmes 

|0*W4} Uk '< j.xx < * ' f ^ - <>> s pxn £<-A *o a> v voOv "(.^ «"ixK k a 

« ki ««^tv*Kk>t ^ 'W^s « cam- iio's*^^-, * f 3 d- 

*Y Kilo ^ > t ,<.^iiiii~0^. 5 ri|ii\ i» « idf iU \> .mnikl uMS'f 10 
U' onon . - 'ti io x iK 'on si u Uu> bc/x with .5<j-r *tsh t „ to 

'^U , 0 >v v. l ! i<>™ 'tO n * ilH Ia vJvPWSU ^ s J tO- < 5<M* P i^Mvkd 

o 1 u o, " N ax- ^ ur Kt< ^ ^,xk . «o I ^ jU* Ra x- ^ ! b ^ I 1 * 

1 ' y "!» > I l\ ^ I if 1 XI.T i IK! «.«. i f t It IX c 

|tHi^5> o^xxr . « v. ' *lov« o rf -1 ». ! xx rh jk, ^ \so ^ - -\luxi 

.»ri ' « x ^' si W x f «C i\V * xx'i o hJv« o i a 0vx n ! h^f ^» 
{if. s« n iUn a >L i ^-o' .i'lM^ K xp^i.'l s-iJ lix i^Aii 1 
x \ 7i\u' ro? *lv 'YvX^iwi 1 " t. ^b< <xXxxm a\ x ^ox ' f <i txx^ 
o* n*\ x r< wV ,o u! » u v 1 v to» f n v^u! is d i 3 P'n ^ ^> r »a 
Uijjiv! 1 ~n> xx (> " ^ -s ixd xi vi' th^ oo xr c<h -uu^toi. 1^ K 

<^ <b tiMi su« imx t o i x» ^ aJ T* 11k < tutr 



v i, i V <■ lis. s 0 lU.\t li ^ i M 1 i A50 ft 0 S~ - i. \ 

m ^""U sit t i ^ ! *i i*d < t uu i. vi s JUt r h ion it ^ t«if\ 

oe v^h'r ivid > i> < i r» o,r *n ><, h*,. ^ AkI ^< i >o *n „ v ^ cuJv 

i KVtti'"! hh x -i^>cr •■ ; a sou cs *s 5,1 o pv ^-<o<. *n 5 v i* v e T > '«^h"hKH 
-><„ u ' t^- <j ' < ' <o> ^, >. mUt -v\ ~> >.(■( <-f s 5-.o« u o" !\ it, i^t; m, <i 

i s l\\ -'(<< , i- ^es^'iA ^ > i*V"t PC ooiu t tfCti V i.\t. ^ ><<K o"*V 5 O II « ( k^o* 

^ t * " so o n 'Mi r i o 1 , or ikx k Xi. 0 u s >ia. j u <. h .«n ^ * ^<^ar<^ i j 

» iKl P O r ^ ,«jk " MH ' <. i bo ^-j. v' Usa »r ^ c ^ >l?0b »< 'WA'll uV' 

to He * n-^ o1 u tUo a .onn i, t K « ' !<»' J- 

^ O Mi.' ij " ^ Jli? 0C<v l.'M^ Of K ^ 5 v.M P( ki'\ <. 

cte\K* u o-Jn^ia d', o** n du-to,v.J . OA-r^iv- son s >,ido ^ \» 

Vv*e>oor .1 \-\^\ u i< ^ „t jvv „Lv *i» '-otc.vV o t .< ".i\^iO i oj hii 

XluvHi^O AOV^'oV >>l m! »oi -0Xu ( J H 0. v f> ^ »4>r^ * ,^ 

imh-J * p x t> inn * h j w v^o oa . t\0 . s-^t. u k & u "t\ ca*. x s^^jS xtx > x >i r '\c 

O ho V\t \ >. >|t. t f ^ vhcK N ^ 5\ UP f <iiCr<,*<.ii 



ottm i* v.\ \ *.is x v<i%*i5,v x^ot u v> i o t id^ n' pi i.s. xywtK v k>i.\ * V" r 
^ t v ->\ - t»l s ^ n Jak t'u t at *K m S ^ a >j f!» i x k 

rujU*-. * Mr *v o<.s <• rexk. 0 l * % o~ jvr'vl. ^ n<v ^uin >e™ x a^el 
jUu, S *oox w.'! rk*vL '0 
$MIS»«*j I j k u>ut be. ° »r n \ o v.v'.v x> os*.m i.oii d t nn tot < o 1 

V< H iju. Opt>'P ' l 'Jv 0 i< i VO iv' x i^.el T OTTiKtO. xpt^MOxA 0 1 v< " < f~ 
,U« 5 i.i^ssC- in 0,£\ t ! >( *J s ^ ot> s OxiSx-tx x * xh«" v ^* 

in-sot*-} t'v^y «k > VxOxtb^ ^atv ti^w! u.o uUv 4 

1 U i* ! simix tnon»i<io UvMas-o" n u^«^>! no ^ t . Lsi<>s* 
Wuspo.^ t * ivian * k k<> »M;>oi c 1 or1 xhimux! 'kt^ t m ^ ^ 
to p >>' i " - JC!^ x - - or >t Sv \ rot a „ ,<u v> f t on 
{jjiH^V M k 1 r> is *} 0" ' 1 v ^icit t, ' txiiu t ci » w 0' 'o'o * 

• >-<.* >\ h k^iM - Uu< x" < J*^ ^ t<e' iici.M'ir no^.'>'! K Ox . 
v ' v r £ t \ 1 i.h>.>i v' xxiVt 00 Hmj *>i !. 1 " x f t , - ' r^u w 1 j <u 5 Lv? 
s., t i t 5 *.i*t« < - ^ Cvc 5 I^OvN >u!> Ss'KibT *t 1 io'if^a a. f v.. 
vU<> 1 t >a o 1 0" 1 v N * nor- j n^s. ^ t\t\. jt.J x >asO! ! > j > t» s si,. ^ 
Ox •> \Hfxi f u 1 ) t' \m 1 n\' i ■jx^k' .nii»i> *o l^t x^ ci^xi 

<} * «Tt n ip V proximo u 1 " u) t H' **• d\- ^r >^0x 5 xl'X x 0 pKvLU. lU'-s-x^ 
piit.tcrrs. 

P^IOJ *t " j i> > x, t (xtxt x\,- 1 oi > oi*r ~ ^ x r^r of COT ^x kt 

Svu vvk widm'' » r< f x vinVm>X s*i st, d ^u'o-aifilKu x-i^k* k <o 

x^U^Ox "'3.0 ' ix hx\luKx^ K .Chv t "Nlli^ ^ Oi irsxT , 

k«] P n» V > i x v\ttrnt >ho \>kxk>i r h <.\ox 1 -> mi- s 

t h \ sLx ' tvue e sxj xl K so n s * t ) j v ^ n*' l>< est « 

O^x ! xpOO^h^r^ »x <a^it HUH. C s.^ k> ! OTx x'xx A Wis xU x^xiv O t» O 

0 il, \\Al* f 0x> o< x sxh s \ s»b ^vJ <>oo -vVx?»upt' t»n»u - 

|1]A10^] k s ,H ^ * MO ! is to. Sx.1^ x1 ?'Tix' xxkiU^SOw o^- x Q v ^x 

xt|i 0 * i V»k 1 xx - TK ' » to* * t v M'lttVi' ' 1 \) )»l H>l 12 x 

b u mo' ^ it xb'Lx Ikii xt uf *<-k nt i t ! kIx. v s <» ^1,^ x " 

«> - rixo v oxo t x' «. Lv < * in >> * K« < <iCo ' ! ^ iO r h<>j " t^tn ^ jirir 

1 5 r ! s ! -^U f 5l v „ -x it pi^ of V „M * h t U Y » on- * * x 



HT? X Sim* 



1001041 f >k> s o t c ie « e ♦ 0 0^ u, u ti twi^nxi a ^ d 

'n»;«inuno:i -dot*" v".0\ Ov apvoal rani bftsed opr.?* tM eha-rul tendon is 
->-o\ sdcd. 1> v^k K'Oo. o- kv)- 0 uinine! mbu urooo .dou" ^ rd< opton.! i-tnK bc.sed 
\rf>ou th&l ek^ucl <ntbro$a\lon Ksnouded hiocV \2i*K. ^\ "acmes di*- hr> fddkfeiO chsiws 
jtvbtr.uis<f:i <.>r h<-°h>d o}u : >nol ^knmsdon h provided. ra<> be l*?s:d upot> Ofc siy^r) 
d^igti. Alternatively, the broodbaad channel bformad<m aad hybrid channel 
isjibto^aii.-Ti ro-ay be prided ;n ;du;n*asive, signals or ba^ed ux>o& a pr-;dctermmtsd 
pattern. 

$OHU»5] If Ok- Tiun-sb^ b le^ *haa she Oire-dvolO then ordvr beau-fouuu-d obannsH 
{T»f»'nn.;tiOU .de^e. wSh the v»nmid rank based 0.0-00 cbarne; iute-tpniUs.ni is 
ro^d d dv.k Pi'i tb-"U * n\ii.» m <-<mi. *Ih u * ^nK^o 

wo* 1 - ui<T^ ifi^iihtM ^ a>\ U*V \Weti-ri ! "*~ *v ! f K-tn ai 

eu..ooo i b'fonn.u^ik or h\?vid ehionol unonoodon in ptos^kd. uuo, be Kwfi tswt> the 
»\ strat cover: .\hu uo,o ^ oh . tbo boa;rch.f.ui;-d o- .aruel stm^r li id uybt id >d^vr t } 

OdO e\<\e f > 0"0 Ho ft ^Vlvd O C 05 i\KO >.!LJU% O. tv^Oii -p>0 pTtdoLnOT 5 C* 

pattern.-. 

100106] 0 should ht tf*to»l ihoi bkx.L Md>~ « Kocfc 1204 uko; W skipped and if lbs; 
access ierodnsd is scheduled and the bea-afonued chaonel irdbrrnst'.on or hybrid channel 
mfi -voeooo r o\ St, -r>>vde<* c e<-hbOi- io f be ^s^'tu J-^'^a or fr„Uett u\«uod ?u;n w ^ 

|Mt»107| Xh^ sbov« processes msw be psrfonned uditeiag TX processor 444 of 478, T'X 
\U\K> jn ^cs<- o *4tK R\ -) oOv.sois 4(« o t fiwe^oi 4vfo \> iiO?tio'\ 4^ v o: 
4 -\ oo.d v><!Ob'-n>tt ^s sho^oi i\ >:uer fwro^os, o-oouit,^^ fcaturos sk^oj^xi 
x^He t^-^koi fo Vifo >A <^>- »»>'bo pesfo^.^eil w\ jnv |^»soo«.-;oi, .onM'j 

^ > ^« d n u \ 1 \ Kt ! , ^.o>ifj«r t iuk ^ bu ) j 

computer readable mediuiu as so;;xce code, object cods, or otherwise. 

\Cmtih\ i- -x t ohro<-uos u^trib-J bosun iv-iy V«- urtploo^ur.od by vinotiN me«^. For 

, U tWv i ^eivi.-> 05 e el* ' >o3Kitvl ' ' ^ ^oj .nonNv'^p 

;h^oooi K N r >i rup'.uucji ? c.oo, t'.s.' p-orosvi^ va> ^Aifb-rs i a>.oo.^ x^nat O" 0 
-•eee.-\ tt.-.i;mn?l --n.ro impk-ns^acd ^kmri ooo oi mw ;irsp ; ^auor. ^pceis%~- ifUt'^tated 
v v ' * o di^td -nd > *„\<- iDSr-' »<>- \ aoSi.es 

v \V~» r> ecu lo^v i"s^vs C ( >o \'( ^s\v v a *1 ^ m ^ 
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iFFCfAs), prxjc^or^v toiUvoUo^, iaicro-o^irwUer.-t, tincToproce^r^ other electronic 
f 'iW K i t N u *k into ^ <a u? K i ,v * m- i >■* ut« l< '^H 

pqRjVS For a ,\oi'w-ir« mipiorvjemation, xiic todxrmnies described iisreir* sw he 
uu$)cn-icni<:<\ wih modules (e.g. procedures- iunono'}*, and so 00} thai perform the 
hi.uct>oa^ >i>i"W„t \u„oi Vx- code? run, rv stoui <n ms;;\-'} xrv ^ 

executed by processor*. The usauory >nvil roay he. impismtritod with-k the pr^evsoi or 
e\o^ \J i<* iho pi«*vw»>\ v» ;r «.^no st tar ouui^wi* ca + Jvo > oe-u^od io she 
proce&sot vUs * arioux: means knowr. m xhc a«t. 

|00 ^ i 01 \ U-x. p' t vtofis <?fiW- pooo of use d^Josed er^<v,>'Ok-<rt j 5? p;o\ xtka *o eruHe 

r .uw .stolkd k ilw ru 5 o raaU- ov o\e ibe teatwes, kocbons, opetau>His >md 
«ttteriitr*ms <k<losed: Wtoux. Vurki-s -oekKe-ihons to these 0Trdxxlim-~nt? swy k 

k piKt * oofc vxx x\ u * oxii pi< „ si i> iui^ti w v >k 
pterin diwl^S'ssc is not rrsUrtxdcd Jo bo hnntee: to ih« erabodh$K«tS! ^howo heroin hut U 
s> k .j;o<!^Lo ;k seops. e<^M?"„\n v/;th tr.i -rst.ejples &n\ n-^d kiixsrrt-;? 

disclosed horcm. 



CLAIMS 

\ * o \ ,-c d 

> it? > 4 « (v >i ) ii. vi t in fo n b opi'i-* \ \ b O 5 « 

Vo»x r jpl - ^ ^ t* Juk* 



^ v'n >« K«f " !<.!>!> ^ *b if u\fii* t< lit . ov»nio V 

U>v!U. ^HJlvi *X ^^.X ^<'*Oii \ X rtA' Jl >• is Jv> 0J\ <ii 

v- vi^in v» d > $ ^ i ^bo s ' t ^ ^bo^^T?^ 

! ><. v li s VU'^iU. ^sCs"> i t TV avA't i<> 

*. 1 «uo-f >.b y ia J *, i, be. v s. > 1 ^uu^i > iottr hrut 1 opt . 0 u^k 



1 )V~oo> or o .\ s_- (J l .kU< a\ "" UiO^cal isaw k\ ^ e> x M^oo* 

$ ^,0 .OjUU^S tx s w I <"^»',1 l\" M\*. SO >s v u> x ,cl «. io 

^-i. ait i v nbcn H «n- e! n o, n ' oa In hkxY^*^ il v. i-n.<ib^J oha * t 
iiKvn.iuv ^iso<> uvs<« . Vton o b^oso \\ hou v <> Jamio i*vtour> *vt oik! 

d ^ 'VJ-H \vU ! l'-0 lln> Mi ^ 

i . to rp^utu*. o ' 1 v\5*.vH\ * v oroo, J < oi ol ' >k>,o < o v 

t. h Ji-Uc, o b irvoon w fl ftph i « t k ^ k.j os ~ otfc 

\ <o>.\ ; n \ o<. m » <h\s\ o~ J »u t ss > o ,v ^ " i >v~m<\ 

f J H v s .Tpkvdu t>t <lc * ^ <. om ho pr>*.^^ is , „ru \>n <Vo . < 
v * t N nbrii <. u'x^el !*<m moo sft^ > r^rvri h iou <. u * I si 

oe^ 1 tK r> nan og^tb^o ^ 

>) 4 » < v i 1 1 1 i, s-* Hotc^ t' . <.] t - ^xiJ n ;^ » o oo- v!>^ % ^ 

l v oi. Ql j o* ^ tfw s* v ijiiiv to i " . i v.s - , toti Oi l v e at. or 1 <^ x ^ >*> ^ 



\ s. The apoarruus of ekun \4 wherein proiv^o* ss turner coxtiw^l li- 
k Jm^\\ i':c v. "i oov.-v^r- »"c a^-k o^*? oo* ^ ^ -■;{ ..ju<oo ro> J ..\ iv, aiu nn «. 

bu\kK.U p^on o: ^\?KWd pslob ct o c !vo o v,h\\ >\ui f j KkK 

tW^ference estimated iron* brcattoima Mid dedicated pilous. 



symbol 

»i tV \^r»ou!ikov.or is &vkV»\ eO so towo \\,m*> U, disss 

iMho xMi^ks* so^vmiavscanoft dovsOv is ruM schedule; Jo xoceive s\mk<h\ dion 
ges£rsttn3 broadband ch&siiiel ia»OTmarso&. 




x ? 'fi o ^ iHU * * 14 <> v ti< dctv" i»it'»*; xx'H i dv w^k - 
^vir.iwcw^ 4 \sic \ *J.dutt;d ^a^v.' Cootie v ^ i \v^.k. s 

vonioasnsCi'UK'ii <*ev.i£C has. received art rnslr^eison dun n wiR kkcivc Nynib^h in in k-a-:.; 
(ma oafN ocjit nop proods, 

i'^k fsflinsw :i ti<i-ix»o" of bop wijvdo. 
thu btondbasd channel mronrsauon or hvrma channel intoaimusttL. 



eevi'v nOi* \shv.'*hor a boovu « o pu<n ho? ?< £.0' ,is ' t ^> io*'t hop 

a "oe aiv^->c- ^ ; a\ Jo, >haa th- thj. skok' »ot> ,?oo« osr oi Toe k\l\ <' ooan:o,l 
\,fonr u-v s o; Hami< voo of) i t\oI rtJt-n^ ' .on . j 4 

> fk slHa-K ^ 0 u iho (Ui vwk ^CK.r'.i <>k h< Ci\ < ! h 
in*.. nr., oi hV>nd vk roel iuv o -v- . 

prior hop region. 



IK r_ ho o v urn i ".ufii «u o> ft K ih i-J ^s. >\2 
oo i <^o'->- V cm m oi vo ^ a. to- , « no-far oi s 

bcoitVoo' u^n *c iioo n'io' oiS, „ 'to'utv.^ ' a Jousonoa 

"4. > ; e r-Atho-a oi Otf'im K h^uom,<! cti-crol ^TOTnvuoa ^ 

sVT»eu'v.d b^ d ^f' r on ^' ^ v ^^v^oO,CH^rri 

Tlv OiCU'od -^V^i ^K<ru".o *V o>yo*r*o viorco-.vu v»\av\'^s 
2u. At? appura-os coa»3rt««R: 

Di/s^r 'it.»v o- i>.i£ Mkuvs " -> 'ro ^nif , vV . fo i<V" c " - ^o Joo u 
r^-aiv? symbols; sxsa\ 

tncans ?oi gotKi.-xurv o-no ><$ svbiU cbc-uu/l uxJonn itsm (.-pun-sal nunx - 
b?oo*ihxnd ohaoisd ioioanahoo ^r.h out} a -as rank, ox r> bo^Uonnid i-i^suit- 
m i Amu' toimJ \hvv.i,o^.' JUi nvaou>m\? \s»nc» 

H*v o.op^^o- 01 o n;ro M, v^xeic-'o tkt fot Jo^or^oni^ ^hx.;Uvi lb 



%0 ^.MS6/0<}9,M*} 



m a. nex i .bop period, 

^ )i" pp« i ^ U X. it l ^umt 5 x, ^ <• » ^ 

^hek^ eotuuH>ok\eJer! dev.ee b oeheuuScd comprises mva^ C-i det-struirueg u' the 
^oeL.^ <.ou'o ano<eu-n Iwci ho^ icenoe srvja. \ <>\ e, ,c\eet; ^ Voo -J 
iu at le&s? ov& ofN n«xt hop periods. 

Vi i ppi?j w >, >* *J e ^ »e- iiu > s > « 'i ^ Kt u J'"ti « <■ 
rum'ivi of bar fvneds end Ov-o\em 4k ;vja-os 'a> j-enesofov' oorqr-^ oe.u ^ £>t 
v,c\o:iiUTi^ vuiO ■<■" ioe hOnd uv-uu-l solooruoi-u op'invsl s^k, hvuhheV 
eharroel *;»ib«*„\ii>"»n cr-mail ot t'v fcwr^ nt*ed o^wl fctV-ntuuoe \^;th 
opdoi&i rank based upon whether Use appnttdos is scheduled and the ^iraher of hop 
periods. 

.?(>, The apparatus of claim 24, further ranprittog whether u distoce betwaeji a 
prior hop reaba and a current hop region exceeds a threshold and wherein the mesrss (or 
i>onu«ove v.^epno,o ewes for xku^uv ooe ouh^ h%W ois .<j, i <nto"ro -wi wrlh 
opo > ti 1 . 'he ha\K'^ in I o~;i- \oi <m-f™e.tson wth 'ho he,.- n< mve 

e ueoel >ow-aoeu vPh ofim., <a ^ * tfui -ooen wroth, iK. ippar i - w „ V<huee 
and MRilvr the o^eaee U-eooco uk p"or s^p e^r-rom hop roejon Cvc\->b 

the tkresheyd. *. 

^ Ihv amnios oi em Z\ vlksem *ho p«-or »-»p '<ruoe so the e^\<Ah<he\ 
pnot hop region 

32. The apparatus of claim 24, wtaein the charges Mormadon cornpri*&s CQI. 
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Rc.nxl Chsnnd Ouohiy ini"<ymatiu; 
Regarding Reverse- Lmk 
Chanrjelfs) 



~ Construct Channn-S Mot^\ For 
Forward Link Channel Based 
Jpon Channel Quality inforrnatiqr; 



Decompose Channel Matrix 



Form Bo^n-B^m Vectors Froro 
Decomposed Channel Matrix 



Fig. 8 



Read Estimated Chanel Information 
Provided By The Access Terminal To 
The Access Point 



ConctruoFchannei Matrix For Forward 
Link Channel Based Upon Estimated 
Channel information 



Decompose Channel Matrix 



Form Bgfcn-Bearri Vectors From 
Decomposed Channel Matrix 



Fig. 9 
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Read Eigaibeam 
Information Provided 
Form Access Terminal 
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Reed Estimated 
C hannel I niormaUon 

Provided By The 
Access Terminal To 

The Access Point. 



ConsFuct GhamtH Mair-x For Fofword Lm\ Ch ^nol 
Based Upon Channel Quality Information A-d 
Estoialed Channel Information 



Decompose Channel Matrix 



Form Esgen-Beam Vectors From Decomposed 
Channel Matrix 



Fig. 10 
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Rank Based Upon 
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Rank Based Upon 
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Provide Hybrid CQI and 
Rank Based Upon 
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Fig. 11 
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Provide Hybrki CO! and 
Rank Based Upon 

Broadband And 
Besroformed Pilots 



Provide CQi and 
Rank Based Upon 
Seamformed Pilots 
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